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(54) MAGNETORESISTIVE MAGNETIC HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a magnetoresistive magnetic 
head with which the destruction of a magnetoresistive element part by 
the static voltage suddenly impressed between the electrodes of the 
magnetoresistive magnetic head is prevented and which is optimum for 
high-density magnetic recording and reproducing, is highly reliable and 
has a good yield at the time of production. 
SOLUTION: A pair of magnetic shielding layers 3, 10, the 
magnetoresistive effect element part 6 and a pair of electrodes 9, 9' 
for passing sense current to this magnetoresistive element part and 
detecting the voltage change by signals are arranged on a substrate 
and a capacitor is constituted by disposing a dielectric substance 13 f 
between one of a pair of there electrodes 9 t 9' and one of a pair of the 
magnetic shielding layers 3, 10. A resistor of a resistance value larger 
than the resistance value of the magnetoresistive effect element part 
may be disposed in place of the magnetoresistive magnetic head 
capacitor formed to have a capacity from 5pF to 1 0Oi F. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is the magnetic head used for magnetic recording media, such as a 
magnetic disk unit, and relates to the magnetoresistance-effect type magnetic head only for reproduction 
which detects the signal indicated by the magnetic-recording medium using the magnetoresistance effect. 
[0002] 

[Description of the Prior Art] The magnetoresistance-effect type magnetic head only for reproduction which 
detects the signal recorded on the magnetic-recording medium using the magnetoresistance effect peculiar to 
a ferromagnetic Generally like the publication to JP,62-40610,A, at least on a substrate The magnetic-shielding 
layer of a couple, Sense current is further passed in this magnetoresistance-effect element section with the 
magnetoresistance-effect element section with the soft-magnetism bias film for impressing a horizontal bias 
magnetic field, and the magnetic-domain control means for controlling magnetic-domain structure, and it has 
an electrode for detecting a signal level. 

[0003] the static which, on the other hand, connects the above-mentioned magnetic-shielding layer with 
JP.61-771 14,A so that it may become equipotential, and is generated between magnetic-shielding layers — the 
magnetoresistance-effect type magnetic head of structure which prevents **** electric discharge is indicated 
Moreover, the main potential of a magnetoresistance-effect element is sensed to JP,2~94103,A, and the 
protection network of a magnetoresistance-effect element which established a feedback means by which this 
main potential was always maintained to the potential of criteria is indicated. 

[0004] Furthermore, the magnetic disk unit which connected the resistor of resistance smaller than this 
magnetoresistance-effect element to the magnetoresistance-effect element and parallel which connect diode 
or a resistor to the magnetoresistance-effect type magnetic head and parallel, or form the magnetoresistance- 
effect type magnetic head in JP,6-1 03508.A is indicated. If the static voltage beyond the value between the 
terminals of a magnetoresistance-effect type head joins JP.6-60338.A further again, magnetic storage with the 
protection network which short-circuits between terminals is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] At manufacture of the various manufacturing processes of the 
magnetoresistance-effect type magnetic head, i.e., an element, and a head, and the assembly process, a static 
voltage may be suddenly impressed to inter-electrode [ of the ends of the magnetoresistance-effect element 
section ] according to various factors, and destruction of the magnetoresistance-effect element section of the 
head concerned arose depending on the size of this static voltage. Destruction of the magnetoresistance- 
effect type magnetic head by such static electricity is considered to be a phenomenon by the structure 
peculiar to the magnetoresistance-effect magnetic head where current also with a very high-density static 
voltage which the magnetoresistance-effect element section is the layered product of a thin film, and is 
considered to be a low by usual flows easily. 

[0006] The cure to static electricity with which each above-mentioned conventional technology is suddenly 
impressed to such the magnetoresistance-effect element section had the problem that it was not fully made. 
That is, the conventional technology given in JP,62~40610,A indicates the magnetoresistance-effect type 
magnetic head, and the cure to above-mentioned static electricity is not indicated at all. 

[0007] Moreover, the conventional technology given in JP,61-771 14,A shows the cure about static electricity 
generated between magnetic-shielding layers, and the cure to static electricity suddenly impressed in a shield 
layer and the magnetoresistance-effect element section had the problem that nothing was indicated. Moreover 
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the conventional technology given in JP,2-94103,A had the problem that the cure for electric discharge arising 
between a shield layer and the magnetoresistance-effect element section was not made, when the potential 
difference arose in the shield layer. 

[0008] Moreover, since the resistance of a resistor was smaller than the magnetoresistance-effect element, 
the current which flows for a magnetoresistance-effect element at the time of reproduction became small, and 
the conventional technology given in JP,6-103508,A had the problem that sufficient output was not obtained. 
Moreover, diode was not made in the element, is in the middle of manufacture, and had the problem that it was 
ineffective when the property of static electricity is reverse though ** diode is connected on the other hand. 
[0009] Moreover, although the conventional technology given in JP,6-60338,A is indicating diode, the capacitor 
etc. as a protection network of the magnetoresistance-effect element section, this diode operates on the 
voltage smaller than 300mV which is breakdown voltage. Moreover, although the capacity of a capacitor is not 
indicated, when it presumes from the voltage of diode, about 1pF is about 2~3pF, even if it estimates greatly. 
Diode and the capacitor had the problem that the thing of quantity of this amount of the effect over the 
above-mentioned static voltage impressed suddenly was inadequate. 

[0010] The purpose of this invention is to offer the good magnetoresistance-effect type magnetic head of the 
yield at the time of manufacture with the optimal high reliability for high-density magnetic-recording 
reproduction. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, on a substrate, the 
magnetoresistance-effect type magnetic head of this invention passes sense current in the magnetic-shielding 
layer of the upper part and a lower couple, the magnetoresistance-effect element section, and, this 
magnetoresistance-effect element section, prepares the electrode of the couple for detecting the voltage 
change by the signal, and prepares the electronic device which passes the current more than predetermined 
between [ one / one side of the electrode of a couple and ] the magnetic-shielding layers of a couple. 
[0012] In addition, even if the above magnetoresistance-effect type magnetic head may establish one kind of a 
predetermined capacitor or resistance between an electrode and a magnetic-shielding layer and prepares two 
or more of these kinds in the one magnetoresistance-effect type magnetic head, it does not interfere. 
[0013] Moreover, as for the above-mentioned capacitor, it is more desirable to make capacity into the range of 
10pF - 10 micro F. Furthermore, it is the most desirable in order that it may transmit at high speed that the 
sum of the capacity of the capacitor section and the capacity of Read/write IC sets [ the capacity of the 
capacitor section ] to 50pF or less by 5pF or more at high speed. 

[0014] Moreover, the magnetic recording medium of this invention has the control means for controlling the 
reproduction means for performing the driving means for moving the relative position of the 
magnetoresistance-effect type magnetic head for reading a magnetic-recording medium and the data recorded 
on this magnetic-recording medium, and the magnetic-recording medium and the magnetoresistance-effect 
type magnetic head, and read-out of data, and these, and the above-mentioned magnetoresistance-effect type 
magnetic head is used for it as this magnetoresistance-effect type magnetic head. 
[0015] 

[Function] Even when static electricity is suddenly impressed to the above-mentioned inter-electrode one by 
forming a predetermined capacitor, resistance, or bidirectional diode in inter-electrode, or preparing a 
predetermined capacitor or resistance between an electrode and a magnetic-shielding layer, a result which all 
all [ a part or ] carries out diverging to resistance or bidirectional diode, or a capacitor stores electricity is 
brought, and the current density which flows a magnetoresistance-effect element falls sharply. Therefore, 
destruction of the magnetoresistance-effect type magnetic head by static electricity is lost, and can 
manufacture the reliable magnetoresistance-effect type magnetic head suitable for high-density magnetic- 
recording reproduction by the good yield. Furthermore, this operation is effective when the magnetoresistance- 
effect type head concerned is included in a magnetic disk unit. 
[0016] 

[Example] An example explains this invention in detail below. 

<Example 1> Drawing 1 is the plan of the magnetoresistance-effect type magnetic head of the 1st example of 
this invention, and drawin g 2 is the A-A' line cross section. The structure of this magnetoresistance-effect 
type magnetic head 14 is as following. On the substrate 1 which consists of insulators, such as alumina- 
titanium carbide, the ground insulating layers 2, such as an alumina with which ** attachment was carried out 
for flattening, are minded. The magnetic-shielding layers 3 and 10 (1-4-micrometer **) of a couple, and the 
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insulating layers 4 and 5 (0.05-0.2-micrometer **) which consist of an alumina which forms gap length, a silica, 
etc., The magnetoresistance-effect element section 6 which is from a soft-magnetism bias film, a nonmagnetic 
predetermined high resistance conductor, a predetermined magnetoresistance-effect film, etc. for horizontal 
bias magnetic field impression of a configuration on a medium confrontation side side. The electrode-terminal 
pad 12 is further formed with the bias film 7 for magnetic-domain control for controlling the magnetic-domain 
structure of this magnetoresistance-effect element section 6, the electrode 9 which consists of conductor 
layers, such as Ta/Au/Ta, and the insulating layer 1 1 aiming at these protection. On the other hand, between 
the electrodes 9 opposite to a medium resistance side, the resistance section 13 processed into the 
predetermined configuration so that it might become the predetermined resistance which consists of the same 
component as the magnetoresistance-effect element section 6 is formed. 

[0017] When reproducing the signal written to the magnetic-recording medium, this magnetoresistance-effect 
type magnetic head 14 passes sense current in the magnetoresistance-effect element section 6 from an 
electrode 9, and detects it from an electrode 9 by considering change of resistance of the magnetoresistance- 
effect element section 6 by signal magnetic flux as voltage change. Therefore, although this voltage change, i.e 
an output, is fluctuated according to the sense current which flows in the magnetoresistance-effect element 
section 6, diverging of the sense current is carried out also to the resistance section 13 prepared between 
electrodes 9. However, since it is constituted in parallel and the resistance of the resistance section 13 was 
set up by 100 times the resistance of the magnetoresistance-effect element section 6, the resistance section 
13 and the magnetoresistance-effect element section 6 can disregard most losses of the sense current by 
diverging, the resistance of the balance, loss of the effect over an electrostatic discharge like the after- 
mentioned and this sense current, to the resistance section 13 has 5 times to 100 good times of the 
resistance of the magnetoresistance-effect element section 6 

[0018] On the other hand, when the potential difference by static electricity arises suddenly between the 
electrodes 9 of this magnetoresistance-effect type magnetic head 14, naturally static electricity will-flow the 
magnetoresistance-effect element section 6, when there is no above-mentioned resistance section 13. 
Depending on the size of the current value which flows in that case, the magnetoresistance-effect element 
section 6 has a possibility of melting for the Joule's heat or disconnecting by electromigration. However, if 
between electrodes 9 has connected too hastily by the above-mentioned resistance section 13 like this 
example, static electricity will be shunted toward this resistance section 13, the amount of static electricity 
which flows the magnetoresistance-effect element section 6 momentarily will be reduced sharply, and the 
magnetoresistance-effect element section 6 will bring a result which escapes destruction. 
[0019] Although the principle of operation of the magnetoresistance-effect type magnetic head 14 of this 
example is as having explained above, according to this magnetoresistance-effect type magnetic head 14, it 
has a big effect to destruction of the magnetoresistance-effect type magnetic head by static electricity 
suddenly impressed between electrodes 9, can improve the reliability of the magnetoresistance-effect type 
magnetic head sharply, and can improve the yield. Furthermore, this effect can be expected when the 
magnetoresistance-effect type head concerned is included in a magnetic disk unit. 

[0020] <Example 2> Drawing 3 is the plan of the magnetoresistance-effect type magnetic head of the 2nd 
example of this invention, and drawing 4 is the B-B' line cross section. Although the structure of the 
magnetoresistance-effect type magnetic head of this example is almost the same as the structure of the 
example 1 mentioned above, as shown in drawin g 4 , it forms the capacitor section 1 5 instead of resistance 
between electrodes 9 so that an electrical circuit in parallel with the magnetoresistance-effect element section 
6 may be constituted. The capacitor section 15 has prepared the metal membrane in the upper and lower sides 
of the dielectric which consists of a Ti oxide film, aluminum oxide film etc. may be used for a dielectric other 
than Ti oxide film. Moreover, you may use a carbon film instead of a metal membrane. 

[0021] Most principles of operation of the magnetoresistance-effect type magnetic head 14 by this example 
are the same as that of the magnetoresistance-effect type magnetic head 14 of an example 1. In this example, 
since the capacitor section 15 is formed instead of resistance between electrodes 9, to the sense current of a 
direct current, it is completely uninfluential. However, in the case of static electricity momentarily built 
between electrodes 9, electrostatic charge will be accumulated temporarily at the above-mentioned capacitor 
section 15, and the amount of static electricity which flows the magnetoresistance-effect element section 6 
momentarily is reduced sharply. Since there are so many amounts of charges accumulated temporarily at the 
above-mentioned capacitor section 15 that the capacity of the capacitor section 15 is large, the capacity of 
the point of protection of the magnetoresistance-effect element section 6 to static electricity to the capacitor 
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section 15 has good 5pF or more. Since the configuration will become too much large if the capacity of the 
capacitor section is not much large, the range of 5pF - 100 micro F is desirable, and the range which is 10pF - 
10 micro F is more desirable. Furthermore, it is the most desirable in order that the capacity of the capacitor 
section may perform fast transmission which it mentions later by 5pF or more that the sum of the capacity of 
the capacitor section and the capacity of Read/write IC sets to 50pF or less. The magnetoresistance-effect 
element section 6 will escape destruction by this. 

[0022] Thus, while the effect of the magnetoresistance-effect type magnetic head 14 by this example is almos 
the same as the effect of the magnetoresistance-effect type magnetic head 14 of an example 1, the reliability 
of the magnetoresistance-effect type magnetic head can be improved sharply and the yield can be improved, 
this effect can be expected when this magnetoresistance-effect magnetic head is included in a magnetic disk 
unit. 

[0023] In addition, the above-mentioned fast transmission is explained. A RF must be able to be transmitted 
when transmitting at high speed. When a capacitor is formed in especially inter-electrode, you have to take the 
point into consideration. Examination is added about the point. If the terminal of the magnetic head and 
distance with Read/write IC are long, electrostatic capacity and an inductance will increase and the fall of the 
resonance point will be caused. Generally more than the double precision of resonance frequency of the 
maximum usable frequency in equipment is desirable. For example, if a transfer rate becomes 12 MB/s when 
the terminal of the magnetic head and distance with Read/write IC were pressed down to 42mm or less in the 
3.5 inch disk unit, an inductance is set to 30nH(s) and electrostatic capacity is set to 20pF, a maximum usable 
frequency is the 4.5 times as many 54MHz as this, and 108MHz or more of resonance frequency of the double 
precision is desirable. Drawing 1 2 is the result of calculating the sum of the electrostatic capacity of the 
magnetic head, and the input capacitance of Read/write IC, and the relation of resonance frequency using 
these values. In order to set resonance frequency to 108MHz or more, 50pF or less must be more nearly 
required for electrostatic capacity than this, and the sum of the electrostatic capacity of a head and the input 
capacitance of Read/write IC must be 50pF or less. Moreover, if the capacity of the magnetic head is 30pF, 
the input capacitance of Read/write IC must be 20pF or less. 

[0024] <Example 3> Drawing 5 is the plan of the magnetoresistance-effect type magnetic head of the 3rd 
example of this invention, and drawing 6 is the C~C line cross section. Although the structure of the 
magnetoresistance-effect type magnetic head of this example is the same as the structure of the example 1 
mentioned above almost, semiconductors, such as Si, are used as a substrate 1, and as shown in drawing 6 , 
the diode 1 7 formed on the semiconductor is connected instead of resistance between electrodes 9 so that an 
electrical circuit in parallel with the magnetoresistance-effect element section 6 may be constituted. This 
diode forms a N+P+ field by ion implantation and thermal diffusion, forms the insulator layer of a thermal 
oxidation film in the substrate of Si, and wires and manufactures it to it. 

[0025] The principle of operation of the magnetoresistance-effect type magnetic head 14 of this example is 
the same as that of the magnetoresistance-effect type magnetic head 14 of an example 1. In this example, 
since diode 17 is formed between electrodes 9, to the sense current of a direct current, it is completely 
uninfluential. However, since between diodes 1 7 will connect too hastily if the voltage of static electricity 
becomes more than the SURESSHU voltage of diode 17 when static electricity is momentarily built between 
electrodes 9, in the magnetoresistance-effect element section 6, static electricity more than the SURESSHU 
voltage of diode 1 7 does not flow. The magnetoresistance-effect element section 6 will escape destruction by 
static electricity built momentarily by this. Therefore, what is necessary is just to make SURESSHU voltage of 
this diode 1 7 more than 0.5V with a possibility of destroying the magnetoresistance-effect element section 6. 
[0026] Thus, the effect of the magnetoresistance-effect type magnetic head 14 by this example is almost the 
same as that of the magnetoresistance-effect type magnetic head 14 of an example 1, can improve the 
reliability of the magnetoresistance-effect type magnetic head sharply, and can improve the yield. 
Simultaneously, this effect can be expected when the magnetoresistance-effect type head concerned is 
included in a magnetic disk unit. 

[0027] <Example 4> Drawing 7 is the perspective diagram of the magnetoresistance-effect type magnetic head 
of the 4th example of this invention. The composition of this magnetoresistance-effect type magnetic head is 
as following. On the substrate 1 which consists of insulators, such as alumina-titanium carbide, the ground 
insulating layer 2 which consists of an alumina with which ** attachment was carried out for flattening is 
minded. The magnetic-shielding layers 3 and 10 (1-4-micrometer **) of a couple, and the insulating layers 4 
and 5 (0.05-0.2-micrometer **) which consist of an alumina which forms gap length, a silica, etc., The electrode 
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9 which serves as the magnetoresistance-effect element section 6 which is from a soft-magnetism bias film, a 
nonmagnetic predetermined high resistance **** body membrane, a predetermined magnetoresistance-effect 
film, etc. for horizontal bias magnetic field impression of a configuration on a medium confrontation side side 
from conductor layers, such as Ta/Au/Ta, and 9' are formed. The laminating was carried out in the place 
opposite to a medium confrontation side, dielectric 15' is contained in inter-electrode [ this ], and these 
electrodes 8 and 9 form the capacitor with an inter-electrode distance and inter-electrode area. In the case of 
this example, the capacity made it 50pF. 

[0028] This capacitor comes to constitute an electrical circuit in parallel with the magnetoresistance-effect 
element section 6. Therefore, if static electricity is momentarily built between an electrode 9 arid 9', 
electrostatic charge will be accumulated temporarily at a capacitor and the amount of static electricity which 
flows the magnetoresistance-effect element section 6 momentarily will be reduced sharply. Like this example, 
capacity of a capacitor can be enlarged by piling up the part in the direction of an element laminating for an 
electrode. < 

[0029] Thus, the effect of the magnetoresistance-effect type magnetic head by this example is almost the 
same as that of the magnetoresistance-effect type magnetic head of an example 1, can improve the reliability 
of the magnetoresistance-effect type magnetic head sharply, and can improve the yield. Simultaneously, this 
effect can be expected when the magnetoresistance-effect type head concerned is included in a magnetic disk 
unit. 

[0030] <Example 5> Drawing 8 is the perspective diagram of the magnetoresistance-effect type magnetic head 
by other examples of this invention, the electrode 9 by which the laminating was carried out as shown in 
drawing 8 although the structure of this magnetoresistance-effect type magnetic head was almost the same as 
the structure of the example 4 mentioned above, and 9' — high resistance material is inserted in between, 
resistance 13' is formed in it, and this resistance constitutes an electrical circuit in parallel with the 
magnetoresistance-effect element section 6 

[0031] When reproducing the signal written to the magnetic-recording medium, this magnetoresistance-effect 
type magnetic head passes sense current in the magnetoresistance-effect element section 7, and detects [' / 
9/ an electrode 9 and ] it from this electrode 9 and 9' by considering change of resistance of the 
magnetoresistance-effect element section 7 by signal magnetic flux as voltage change. Therefore, although this 
voltage change, i.e., an output, is fluctuated according to the sense current which flows in the 
magnetoresistance-effect element section 7, diverging of the sense current is carried out also to resistance 
section 13' prepared between an electrode 8 and 9. However, since it is constituted in parallel and the 
resistance of resistance section 13' was set up by 5 times the resistance of the magnetoresistance-effect 
element section 6, resistance section 13' and the magnetoresistance-effect element section 6 can disregard 
most losses of the sense current by diverging. 

[0032] on the other hand — the electrode 9 of this magnetoresistance-effect type magnetic head, and 9' — 
when the potential difference by static electricity arises suddenly in between, naturally static electricity will 
flow the magnetoresistance-effect element section 6, when there is no resistance section 1 3' Depending on 
the size of the current value which flows in that case, the magnetoresistance-effect element section 6 
concerned has a possibility of melting for the Joule's heat or disconnecting by electromigration. however, this 
example — like — an electrode 9 and 9' — if between has connected too hastily by resistance section 1 3', 
static electricity will be shunted toward resistance section 13', the amount of static electricity which flows the 
magnetoresistance-effect element section 6 momentarily will be reduced sharply, and the magnetoresistance- 
effect element section 6 will bring a result which escapes destruction 

[0033] Thus, the effect of the magnetoresistance-effect type magnetic head by this example is almost the 
same as that of the magnetoresistance-effect type magnetic head of an example 1, can improve the reliability 
of the magnetoresistance-effect type magnetic head sharply, and can improve the yield. Simultaneously, this 
effect can be expected when the magnetoresistance-effect type head concerned is included in a magnetic disk 
unit. 

[0034] <Example 6> Drawing 9 is the perspective diagram of the magnetoresistance-effect type magnetic head 
by the 6th example of this invention, the case of an example 4 — an electrode 9 and 9' — to having formed 
the capacitor in between, between the magnetic-shielding layer 3, electrode 9' and the magnetic-shielding laye 
10, and an electrode 9, this example prepares dielectric 15' and forms the capacitor Each capacity of a 
capacitor was set to 50pF in this example. The direction of this example is suitable for a part with the level 
difference smaller than an example 4 on structure, and narrow gap-ization. Moreover, since a capacitor is not 
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formed in inter-electrode [ itself ], it can also be set as the value from which the flexibility of a capacity setup 
was high and differed the magnetic-shielding layer 3, the electrostatic capacity of electrode 9\ the magnetic- 
shielding layer 10, and the electrostatic capacity of an electrode 9 with the configuration of the magnetic- 
shielding layers 3 and 10 etc. The principle of operation is the same as that of an example 4. 
[0035] <Example 7> Drawing 10 is the perspective diagram of the magnetoresistance-effect type magnetic 
head of the 7th example of this invention, examples 1 and 5 — an electrode 9 and 9' — this example has 
prepared resistance 10 times the resistance of the resistance of the magnetoresistance-effect element 
section 6 to having formed resistance in between between a shield 3, electrode 9' and the shield 10, and the 
electrode 9 The direction of this example is suitable for a part with the level difference smaller than an 
example 5 on structure, and narrow gap-ization. Moreover, since resistance is not formed in inter-electrode 
[ itself ], it can also be set as the value from which the flexibility of a resistance setup was high and differed a 
shield 3, the resistance of electrode 9\ a shield 10, and the resistance of an electrode 9 with the configuration 
of shields 3 and 4 etc. The principle of operation is the same as that of an example 5. 

[0036] In addition, although one kind of a capacitor, resistance, or bidirectional diode was prepared in inter- 
electrode or a capacitor or resistance was prepared between the electrode and the magnetic-shielding layer in 
each above example, even if it prepares two or more of these kinds in the one magnetoresistance-effect type 
magnetic head, it does not interfere. 

[0037] <Example 8> Drawing 1 1 is the ** type view of one example of the magnetic disk unit of this invention. 
Into the head disk assembly 33, the magnetic disk 31 of two or more sheets is attached at the spindle shaft, 
and high-speed rotation is carried out by the medium drive system (motor) 34. The magnetoresistance-effect 
type magnetic head 14 manufactured in the example of one of the above to the magnetic-recording side of this 
magnetic disk 31 is arranged, and one of them acts as the servo head. The magnetoresistance-effect type 
magnetic head 14 is moved to the abbreviation radial of a magnetic disk by the head drive system 35 through 
an actuator 32. Furthermore, the equipment I/F section 39 grade which exchanges the control system 38 for 
controlling each record reversion system [ which performs record reproduction of data ] 36, signal-processing 
system [ which processes the signal ] 37, these, and above-mentioned drive system using the 
magnetoresistance-effect type magnetic head 14, and data with high order equipment is prepared in this 
equipment. 

[0038] Drawing 13 is a mounting view in the magnetic disk unit of the above-mentioned magnetoresistance- 
effect type magnetic head. The magnetoresistance-effect type magnetic head is composite-ized with the 
inductive head which writes in, and is carried in the slider 22. A slider 22 is supported to a base material 23, 
and is held on a magnetic disk 21. The transmission line 25 which transmits the electrical signal from a slider 
22 is formed in the base material 23. The end of the transmission line 25 is the electrode terminal of a slider 
22, and another side is the read/write IC 26 which writes in an inductive head, sends a signal or receives the 
regenerative signal from the magnetoresistance-effect type magnetic head. By the 3.5 inch disk, the length of 
this transmission line 15 is 42mm or less, and it has become 30mm or less with equipment 2.5 inches or less. 
Moreover, the input capacitance of the read/write IC 26 of this example is 20pF or less, and can realizeMB 
[ 10 / // or more ] of fast transmission of s. 
[0039] 

[Effect of the Invention] According to this invention, since the current which flows the magnetoresistance- 
effect element section falls sharply momentarily even when static electricity is suddenly impressed to inter- 
electrode [ of the ends of the magnetoresistance-effect type magnetic head ], the magnetoresistance-effect 
element section escapes destruction by static electricity. Therefore, the reliability of the magnetoresistance- 
effect type magnetic head can be improved sharply, and improvement in the yield of the manufacture is 
possible. The above-mentioned operation can be expected, when the magnetoresistance-effect type head 
concerned is constructed to a magnetic disk unit and it is crowded, and it has the same effect further again. 
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, * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On a substrate, it is the magnetic-shielding layer of the upper part and a lower couple. 
Magnetoresistance-effect element section. The electrode of the couple for passing sense current in this 
magnetoresistance-effect element section, and detecting the voltage change by the signal. It is the 
magnetoresistance-effect type magnetic head equipped with the above, and when bigger current than the 
current which flows in the magnetoresistance-effect element section between [ one / one side of the 
electrode of the above-mentioned couple and ] the magnetic-shielding layers of the above-mentioned couple 
flows to an electrode, it is characterized by preparing the electronic device which passes current to a shield. 
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